The effects of estrogen on pulmonary artery vasoreactivity and hypoxic pulmonary vasoconstriction: potential new clinical implications for an old hormone.
Recent research recognizes gender as a major factor determining the outcomes in trauma, ischemia/reperfusion, shock, and sepsis. In particular, estrogen has been demonstrated to exert protective effects in these settings. The effects of estrogens on the pulmonary vasculature are potent and complex yet not fully understood. A better mechanistic understanding may allow for future therapeutic interventions in pulmonary hypertensive crises after cardiac surgery and during acute lung injury as well as in patients with pulmonary arterial hypertension. We searched PubMed for articles in the English language by using the search words pulmonary hypertension, hypoxic pulmonary vasoconstriction, estrogen, estradiol, inflammation, acute injury, ischemia reperfusion, sepsis, trauma, and burns. These were used in various combinations. We read the abstracts of the relevant titles to confirm their relevance, and the full articles were then extracted. References from extracted articles were checked for any additional relevant articles. Estrogen plays a critical role in the improved outcomes in the settings of trauma, shock, sepsis, myocardial ischemia/reperfusion, and acute lung injury. Several new mechanisms of action have been identified. In the pulmonary vasculature, estrogen causes vasodilation and attenuates the vasoconstrictor response to various stimuli, including hypoxia. This is mediated by increased levels of prostacyclin and nitric oxide as well as decreased levels of endothelin-1. In addition, effects on intracellular signaling pathways and several kinases as well as anti-inflammatory mechanisms may contribute as well. Recent studies suggest the importance of acute, nongenomic effects. Estrogen exerts a variety of nongenomic actions, which may allow for future therapeutic interventions in pulmonary vascular disease.